
United States Department of the Interior
GEOLOGICAL SURVEY

WATER BESOURCES DIVISION
Great Valley Corporate Center
111 Great Valley Parkway

Malvern, PA 19355

April 11, 1989

Ms, Gerallyri Vails " " ~ " "
U.S. Environmental Protection Agency (3HW12)
841 Chestnut .Street .
Philadelphia, PA 19107 -

Dear Ms. Vails: - - - - - - - - - - - - --- —-—

The quality assurance plan you requested for the packer testing at the

Raymark Site is enclosed, along with the geophysical logs for PF-1. We will

start work on April 18, 1989. If you need anything further, please let me know.

Sincerely, //

CHARLES R. WOOD
Subdistrict Chief

CRW:aln

Enclosures

cc: Albert Becher
Robert Kay
H TcvJ-e .
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WORK PLAN

Raymark NFL Site, Montgomery County, Pennsylvania

Technical Support (Packer Tests) for Superfund Site Investigation

1.0 PROJECT DESCRIPTION

The Pennsylvania District of the U.S. Geological Survey will conduct packer

tests of wells located at and in the vicinity of Hatboro, Montgomery County,

Pennsylvania. The primary purpose of this study is to better characterize the

location of the major yielding zones and sample the fluid intercepted in bore-

Iholes. This Work and Quality Assurance/Quality Control Plan is submitted in

accordance with Interagency Agreement Number T)W 14933394-01-0.

2.0 SITE DESCRIPTION AND HISTORY

The Raymark site is on Jacksonville Road in Hatboro, Montgomery County,

Pennsylvania, about six miles north of Philadelphia. Milford Rivet and Machine

Company, Inc. , currently a subsidiary of Raybestos Manhatten (now known as

Raymark Corporation), owned and operated the facility from 1947 until 1981. The

company manufactured rivets and fasteners. The facility is currently owned by

Telford Industrial Development Authority and is leased and operated by Penn

Fasteners, also a manufacturer of rivets and fasteners.

Allegedly, four lagoons located at the rear of the site were used from 1943

to 1972 for waste disposal of solvents, acids and heavy metals. In 1972, the

--. - were taken out of operation by excavating the waste and filling the pits
AR3QOIH

with olaan fill and berm material. ; . . . - .



In "the manufacturing of metal rivets, Milford Rivet utilized tricoloro~ "

ethylene (TCE) to degrease nonporous ferrous and nonferrous parts. The TCE was

stored in outdoor above-ground storage tanks, which have been removed from the

facility.

In 1979, Hatboro Borough Water Authority discovered that eight of their

municipal water supply wells were contaminated with volatile organic compounds

(i.e., TCE). The contaminated wells have been either taken off line or equipped

with necessary treatment systems. The discovery of contaminated wells prompted

an extensive investigation by EPA, DER, and the Hatboro Borough Water Authority,

of the possible sources of contamination. Periodic sampling has been ongoing

from 1979 to the present. The Raymark site has been identified as a source.of

ground-water contamination to the aquifer and some of the Hatboro municipal

wells. The Fischer & Porter Company facility, which is an NPL site, Is also a

contributor to the area ground-water contamination that has impacted the Hatboro

municipal wells.
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2.1 Hydrogeolpgic Setting

The site is underlaid by interbedded arkose, arkosic conglomerate,

feldspathic sandstone, red shale, and siltstone of the Stockton Formation of -

Triassic age. The beds dip north to northwest at about 10 degrees. The site is

in the middle arkose member, but the contact with the lower arkose member is

penetrated by wells at a depth of about 150 feet below land surface.

Most ground water moves through very narrow secondary openings, along

bedding planes, joints, and faults. These openings are well developed only in a

few thin beds. The ground-vater system consists of a series of alternating

tabular aquifers and intervening low-permeability rocks, which dip northwestward

at about 10 degrees. Nearly all deep wells drilled into this series of.tabular

aquifers tap water from more-than one aquifer and thus are .multiaquifer wells.

Although compressive loading tends to close the water-bearing openings as depth

increases, the thin beds probably yield significant amounts of water to wells to

a depth of at least 1,000 Feet- Wells obtain most of their water by dewatering

large volumes of rock in the vicinity of the pumped well. Specific yields from

the zone of freshwater circulation are low, probably not much more than 1 per-

cent. Aquifer test data sho^ that maximum drawdown occurs along strike from the

pumped wells. Average overburden thickness is probably about 10 feet.

2.2 Purpose and Scope of Packer Testing

Packer testing will provide confirmation of geologic and driller log data

and data on the old production well for which no log data exist. They will

define the location, yield, and quality of water-bearing zones.
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A packer test will be performed on well PF1 near the Raymark Site. Two or

three zones identified in the geophysical logs will be straddle packed off in

20-foot intervals and pumped at rates not in excess of 50 gallons per minute for

not more than 2 hours for each zone. Head changes in the pumped interval will

be measured periodically to an accuracy of not less than plus or minus one foot.

The work will be performed in accordance with the Quality Assurance/Quality

Control Plan herein contained and the Health and Safety Plan developed for the

site. Copies of-head and discharge data for each interval tested will-be given

to USEPA within 7 days of the completion of testing. If requested by USEPA, a

final report will be written and given to USEPA that interprets the data from

each borehole and relates the findings to the hydrogeology of the site. If.the

geophysical logging and location of the well indicate that packer testing of

well H2 is feasible, this well will also be packer tested. USEPA or its

contractor will collect water samples during the packer testing.
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3.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT, DATA ..._... .... .

Packer tests are to be .conducted by inflating BASKI packers with nitrogen

above and below each zone to be investigated and pumping water from between the

packers to the surface with a submersible pump. Head changes above, between,

and below the packers will be measured using Microswitch transducers that

transmit data to a Campbell Scientific data logger (CR7). The accuracy and pre-

cision of the measurement are a function of the design characteristics of the

instrumentation and calibration procedures described in sections 2,4, and 8.

4.0 MEASURING PROCEDURES, CALIBRATION.PROCEDURES, AND FREQUENCY OF MEASUREMENT
F O R -PACKER TESTING , . . " - . . . .

Operation of the- packer string is described in the attached material from

BASXI and written correspondence from R. T. Kay (1989). Manual water-level

measurements (made with a stael tape or electric, tape) above the packer will be

used to validate the data integrity. A log will be kept of the zones packed

off. Discharge measurements by meter will be verified by a volumetric measure-

ment. Head measurements will be made at one-minute intervals.

5.0 SAMPLING PROCEDURES ." - :.

. Sampling will be done by USEPA's contractor, who will follow USEPA approved

procedures. . . . . . . :

6.0 SAMPLE CUSTODY ' .

Sample custody is the responsibility of USEPA^s contractor.

7.0 DATA REDUCTION AND REPORTING

Head changes and discharge measurements are processed by the-data 1°
flRSOC

and th-3 .output will .be reduced and paper copy provided to the USEPA. • .



8.0 INTERNAL QUALITY CONTROL CHECKS

Static head will be observed before packers are set and immediately after5--

wards to verify that packers are properly seated. Head differences will be

observed during pumping to assure that packers do not malfunction.

9.0 PERFORMANCE AND SYSTEM AUDITS

Not applicable to packer testing.

10.0 PREVENTIVE MAINTENANCE

The electronic and mechanical systems are checked completely prior to

moving to the data collection site to make certain they operate normally.

Replacement parts are carried in the truck or^are available routinely within

three days of a request. - - - - - -

11.0 ROUTINE PROCEDURES TO ASSESS THE ACCURACY. AND COMPLETENESS OF DATA

Recovery data will be collected for 5 minutes after pumping ceases, to

verify drawdown results. Also see sections 2, 4, and 8.

12.0 CORRECTIVE ACTION

Data that are incomplete or of poor quality will -be noted and the,reasons

discussed with the site manager. Borehole or other' environmental conditions may

prevent the acquisition of acceptable data.

Needed adjustments or minor repairs of the packer equipment will be made by

the operator as necessary. Problems that require more extensive corrective

efforts will be discussed with the site manager and the appropriate USGS person-

nel before any decision is made.
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TO: Charles R. Wood, S u b d i s t r i c t ChUf* ttalvern, PA (CRWDDL)
CC: -. - - ..:.-
Frorr: Robert T. Key, Hyd» Urbane* II (FTKAY)
Date: Apr. 06,' 1989 15:24:22

Apr i I 7, 1989

To: Charles R. Wood* Subdistrict O f f i c e C h i e f * WRD* Kalvern* PA

From: Robert Kay» Hydro log i st * WRD.t Urbana* It

As per our conversation on A p r i l 6* I am sending all o f _ t h e pertinent
information I can f i n d on the equipment we w i l l probably be using d u r i n g the
packer testing.

Packers are manufactured by BASKI. They are fi x e d end packers* 4 inches
in diameter* and approximately 2" feet in he i qht. Packers w i l l be inflated
uith Nitrogen gas.

Transducers are manufactured by ti"| croswi ten* we assemble them ourselves.
The transducers are temperature compensated and rated at 0-60 or 0-100 psi.
The f u l l scale output of the 0-60 psi transducers is 58 to 62 m i l l i v o l t s anc
the s e n s i t i v i t y is t y p i c a l l y 2.25 psi per m i l l i v o l t * The f u l l scale output
of the 0-1CO psi transducers is 98 to 102 m i l l i v o l t s and the s e n s i v i t v is
typically 2.25 psi per m i l l i v o l t . Essentially* these transducers w i l l only
be useful I if there is a lot of drawdown. We have the c a o a b i l l t y to hook uc
transducers to the zones below* w i t h i n * and above the packed off interval.
ke can back up the drawdown measurements in the zone above the packed
interval with manual measurements.

The data logger is a Cambell Scientific C..R7. The data logger can samole all
three transducers at the same time and keep track of the total flow and
fl o w rate. The data logger can samp Ie w i l l be able to take a read i no every
second. The data logger has an LCD d i s p l a y and w i l l be attatched to a SM
memory module.

An in-line sampling port Is^currently part of the system. We have in excess
of 150 feet of discharge l i n e available. We have a SIGNET S c i e n t i f i c in Mr
totalizing flowmeter a v a i l a b l e which can be c a l i b r a t e d apainst the time
required to f i l l a 55 gallon drum*

The pump we w i l l be using w i l l probably be a Red Jacket 5HP-3 phase
submersible pump. Manufactors specifications indicate that this Dump can
deliver 30 gpm at a depth of 150 feet. *.—*RR300I5Q
I w i l t be sending you a copy of an orientation paper out oirt'bv BASKI. This
paper gives rather general information on packers so I don't know how useful
it w i l l be. You should receive this paper by Monday. Because the oaoer is
promotional m a t e r i e l * not a pub l i s h e d a r t i c l e * I can provide no reference
citation. I found another general a r t i c l e on packers in the A p r i l 1986
issue of Water W e l l Jounral pace 49.

If you wish to c a l l BASKI, the number I have is 303-235-0740. This number
is from 19P7 and msy" not be current.
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BAEKI PURGE PACKER INVOICE 26̂ " 1"

SERIAL 2649.1 THRU 2fc-49. 12. . . :'~_~̂ ~.:. ., ^ ' ...

DO NOT' EXCEED" THE 1OO PSI DIFFERENTIAL PRESSURE RATING Or THIS
PACKER FOR EITHER THE TOP END OR THE &DTTC-H END OF THIS PACKER

FOR DOWNHQLE PUMPING THE (PSI) INFLATION AT THE P^CFiER " 15:. : " -

FOR PUMPING <OUT): MULTIPLY the submergence pressure bv 1.3
mnd ADO 35 PSI (to stretch the rubber to; 4.G." 07D. ; .
The top end differential pressure is thei difference between
the inflat ion Pressure and the top hydros ta t i c Pressure-1 '. -.' - -
The bottom end differential pressure1 is tne~ difference between
the inflation Pressure and the. bottom! downhoTe Pumpinq fluid"
pressure.

READ ALL ATTACHED 'INFORMATION BEFORE USTNB"

Thank you for purchasing a Easki Inflist-abls Pact.er. We hope
tnat you .are satisfied with its PS^-tDrmar.ce ana it" you have
an/ questions or proolems. please contac-t us. The fcrl lowing
information will help you use the ps.ci.er ir, the.:. mo=:t. ef fectivsl
way. __._ . • :

CAUTION
Always exercTse caution with ps.c>;ers and Penpnerai .equipment.

Whsn using compressed gas to inflate . p-acl-ers. make = y>*-;e .the
c> iinder is chained properly to prevent.: falling ovs.r. and that
a pT-oPer regulator for inflat ion pres = •_!**=: -is ln.stai lee-. Be rsrs.
attach ing tne regul ator. "cracl-; " _(._=; j.; ex 1 y .op.en. and Tc los'e '• the
cylinder valve to clean out any forsiqh ^.tter;wnicn might be
in the valve.. -AIL fittings. Valve's" anb inflation tuhiriq must
be c-f a pres = U":"e rating consistent with ^ne pressures fo~r whicn
tne packer was designed. Never* i.nf isite" "£ Pa'cVier fh the open
or on the grounc. fie /er eivceed tne rns.-; isTiusn D i f + erWrTt ial Pressure
rating CE>P> of~"tne" pacKe-". Be su**e"tne strength o-^ the Pipe
string is sufficient to nsr.g the cacv.er r.nd any other optional
pumpm and probes, .tr.st ma> be attached. Tne sliding end of sliding
ena packers always goes down. When deflating packers always
wait long enough for full deflation. If necessary.'Place the
inflation tube in a Pail of water to determine wnen no more
gas is- -escaping. i.e. no bubbles. Failure to do so can result
in damage to the element. Packer failure is often associated
with misapplication: be sure the packer is designed for the
specific application ,in the field. A small amount of silicone
oil can be injected into the packer through the inflation port
to lubricate the o—rings if necessary. When installing packers.
allow .the support Pipe to move as -the packer is being_ in-
This is necessary since the packer normally pulls
inflation. The amount of movement is dependent on pac-ker size
and construction, and hole size. Failure to allow for movement
is a major cmuse of elements pul1 ing out from their ends.

1 OF 3j|>£,r-t,
•jtr;-.

•s" In/EW&̂ c idftft3&Ui£? I



GEWt£:AL.__ INFQRMAT IQN

Bsnerslly, packers are designed-with the -following in mind:
1. ±he_ depth tc be set in the well;
2, whether the pa.cKer "ie used in a "cased hole (where a

shorter element can be used against the smooth wall).
or an open core (where the conditions vary t'rom hard
'"un-f ractured. to so-ft. to -fractured, the latter
requiring "= 1 id ing_ end. Packers..1 :

3. the diameter o-f The unin-flated packer, which can easily
p-ass. thraugn the well without getting stuck, while
providing -a su-f-ficient inside diameter to meet
pumping requirements, or pass prooes.

_4. the di-r f erervt ial pressure 'which is expected (more
will be said about this later):

5. a""sea 1.^ length which inco.r.P~Q~rates; economy and downhole
requirements tc properly seal and he-Id to the borehole
wal Is". "-"ETements -are: -general i=v" 20"-..,4'j''-. and 60': o-f
vi-=lble rubbe^. The seal "length varies ^rom b" to
24'-' . less .. .than these ".. nominal lengths. depencing on
the amount c* e;-P snsicn.

6. Temperature and. _-f l-_!i=Ŝ l::c'mpati6 iTl'i t :e= " wi th the mater ial =
o-f construction ot the packer. rackers are built
•for 'application^' re'auir'ing F'VC and 316 stainless.
or all stainless and Viton covered, as well as~les=~
exotic, applications reauiring on!..,' steel or aluminum.

When - choosing-, betwe-n -.-a Ti;ied end or a sliding end packer
the customer., must...... ,c;cf,s ider tne Potential -for -failure. 1-f tne
indirect cc-sts-.-.o-f '^ilure. are 'rign (such a= ~rig time.1, then
sliding ._end Paci'.ers'" , Ehr-uld ' be cnosen. 1-f. howes^er. -fail'ure
co= ts . ars :: 1 ow or r-sv =s "i.='--not. PC-SSit le ' as . in soiT\e cei?.er> t inQ
«PPl icst icn=,'. ' ~tner; T ; i-.ec ehd Packers, are more economica-1-.
Pi,red end packers ha/e n.c rs.in-for£ihg 'irî  the middle ot the rubDer
s-iemsnt: i.e. there is ~.ni.y-_-rupDer. Triere-fc-re. -fixed end elements"
are much wester when" i~ tlfilfac" ̂ i'n" The" open air.

Vsr==-t i I i try 4o-r -tne c-=-c-»-.er" i=" 'an cng.ir.al design consideration.
Two packers me.v .ns.ve =the =ame.. Dursids .diamete^ anc Pi>' rein-forcing.
but c-ne iTsay t?e_.,de.s ignsc: •1tc-_s..:;.P jarvg.. mo.re....thar:._ .-̂ e c-tner <to accomodst^
a wider variety o*-'hole sizes). Such "a pacj -sr will blow UP at a
lower pressure wnen ur-*:-es'C''ain&d- '.as- -in a K^sned out borehole) than
a packer with a smeller expansion ratio <e:;.pansion ratio = (maximum
in-f iâ t'e'ci ouTside ci eirVe'-isr '• / '.LVniP.-?.ls~ted c-urts'ide diameter? J . Further.
any packer., is stron_ger~ a= the7 actual r-eQui^red. expansion ratio -for
a spec.i_-f-ic hole app"r--5-~--s=-~-l .'..one.,-: rh^t :-is'i.-the P5Ci::er does not
expand much.

RR3QOI52
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D£Si_F:IF T I.Ofj _. . .__. .. .__ _.=_ ,-. ... - _. .
Inflatable Packers are either fliced end or sliding enc. If

it is not evident by inspection the packer may be inflateo ,on
the ground with 25 to = 50 r'SI to.~;vi = u'a 1 Lv deter miYie i-t there
is. movement of one of-the encE. Never inflate to .higher pressures
in the open. The sliding ens must always be in tns down position..
Packers with re;= laceable o-r IHQS will . heve eL-ther e threaded-
ring with slots on eacn end. or the end cap will -unscrew. While
most packers ~wi 11 " have an in-f Iatf5n_ " tube f i'ttir.g en the top
end * some will, have ons_ si so or. th^e bottom end. u-ica^lonail •*
packers "Twill be inflated direct"!/ "by pressurizing the fcase Pipe.

CARE AND FfcErORATION" "" --——-
Avoid letting dirt enter into tne packer throL-Qh tne in-f 1~5 —

tion port. Blow oub in-r lation tLtb.inQ -fif^s-t betcra .conn'sct-in^. -
to the. Packer. "~~Re£-,d the Ĉ L-.T: : onary in-f.SrrhS'.t ion. at Itrie^De^ririinci
ot -this saper.- ' "- - = . • ^ -- -

irJFL'ATION FrEE^UFE " " " : " : ' """/' - - L " " "
If UEin? liquid - to "irvfi^-cs. tns "Packsr P r srs S'ur-e. ii £ the- su.nx.

of the surface ..in-flat ion pressure ana the. prs = = u.re cV -the'.coi._LT;n ;-:
of fluid. Eaoh foot ...of ..water everts. ab.our 0.433--F'5.1, Wn'en !>,.=
static wateV level is quite" lew," it"Is" PO=s-ib le 4^s p:acL-.sr wi.J.1
not deflate if__,liQuid ir:fl = rion is: "used. Irr'suc^ .5. cis-S. a
double lins should bs used, to-rn conn = cteo:to the Pazi-'er inflet'icn
port with s "t"' type. conr:srtor. _.. To""Q*e-f Iste. "p'res-sur ize o£e_.
line to blovJ out the other. IT u = ih'5~ qas ' to" "irrf !.a. tj& t,ne Packsr.
the PS.C j'er prsssurs Is the sari= =.S" the sur -foce P r-es="-_u''S*. Con=di t
the beg inn in a OT" th is a-~t i.cl = "-rGr tns proper in'-t'Is t i-r-r. P""e = =i:v7-"s-
to be used with e^ch indi v*i = u= 1 pa-er;es.v ~ ". ._ ,_T. :• '.. . . ..:

SHTTIr'jG THE~F?UT̂ .En! "" .T .. ̂  ----̂ ^ -*• -̂  - - -
fee sur e tc allow moms mover.-sr-1 o-f rh-e ripe = tr-: r̂ er'wnsri inf 1 a.t in 9

the pscj? ar. : Fai !•_•.?'e to dr sc -can create e:j ce.= .= i . = =irre= SSE
in the ends mn~c* can csuss 'tr.'e sisment to PU! I oUt" -*"rorTi The enc"
of the packer. Ee sure th-= sliding end 'goes d^wn"-firsr_.in the
hole.

UNSETTINE "rE- f ACr-'.EF.
The packer must be -full., oe-fis ned be-fore 5tts5.pt in =t to move

it in the ens irvg (or bor^nols1. It necess«r'iv , r'ecto .&... cn-e sur f =LCS ",""
end of the inflation 1 ine "ar.c-P iace": ir. £• buct..et"""b"* vv-ater^a;n t±:I
no more bubcles come from it. ir-crcatina fdll de* I action..

The inf crmst ion ar.d d-t^ cre = en'ted herein "are t'.'Pical or
average values ...;anc! ars not a--gaurani;ee: of mar-.l/num or nfihim-j.m
values. Applications spaci-r jcsli>- -soggssted aj-e fl̂ R6 O^&l-S 3
for the purpose of i 1 lustra ci.on to: enable the _re=»der. to make
his own evaluation. and ars not intended, as warranties, either
expressed or implied, of fitness far these :or other" uses- - --


